Different origin of hypertriglyceridemia induced by a high-fat and a high-sucrose diet in ventromedial hypothalamic-lesioned obese and normal rats.
To clarify the mechanism by which plasma triacylglycerol is affected by a high fat or a sucrose diet. Two sets of six groups each having six rats were prepared-(1) ventromedial hypothalamic (VMH)-lesioned rats fed a standard diet; (2) sham VMH-lesioned rats fed a standard diet; (3) VMH-lesioned rats fed a high-fat diet; (4) sham VMH-lesioned rats fed a high-fat diet; (5) VMH-lesioned rats fed a high-sucrose diet; and (6) sham VMH-lesioned rats fed a high-sucrose diet. After VMH lesions and sham operations, the rats were provided standard, high-fat and high sucrose diets for 2 weeks. Two weeks later, blood samples were collected after overnight fast to determine plasma triacylglycerol (TAG), hepatic triacylglycerol secretion rate (TGSR), fractional catabolic rate (FCR) of triacylglycerol and postheparin plasma lipoprotein lipase (LPL), plasma glucose, insulin and leptin. Values of TAG, TGSR, FCR and LPL in VMH-lesioned obese rats were all greater than those in sham-operated rats, regardless of the diet fed. In sham-operated rats, high-fat diet fed rats showed higher TAG with similar TGSR, higher LPL and lower FCR than those of standard diet fed rats. High-sucrose diet fed rats showed significantly higher TAG with higher TGSR, higher LPL and lower FCR than those of standard diet fed rats. Moreover, high-sucrose diet fed rats showed higher TAG with higher TGSR, lower LPL and higher FCR than those of high-fat diet fed rats. In VMH-lesioned rats, high-fat diet fed rats showed higher TAG with similar TGSR, higher LPL and lower FCR than those of standard diet fed rats. High-sucrose diet fed rats showed markedly higher TAG with notably higher TGSR, higher LPL and lower FCR than those of standard diet fed rats. High-sucrose diet fed rats showed still higher TAG with markedly higher TGSR, similar LPL and higher FCR than those of high-fat diet fed rats. The mechanism by which TAG metabolism is affected by a high-fat or a high-sucrose diet differed; a high-fat diet increased plasma TAG level by lowering removal of TAG without increase in hepatic TAG secretion in sham-operated (normal) rats. A high-sucrose diet, in contrast, induced much higher plasma TAG levels by both increased hepatic TAG secretion and decreased removal of TAG. The effects of a high-fat or a high-sucrose diet were similar but exaggerated in VMH lesioned animals.